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[Scope of the Claims] 

[Claim 1] A polyester monofilament that is comprised 
of a composition that includes 0.1-10 weight% of the total 
of polytetraf luoroethylene with a maximum grain size of 5 
[mu]m or less and an average grain size of 1 [mu]m or less 
for a polyethylene terephthalate with a limiting viscosity 
of 0.6 or more and terminal carboxyl groups in a 
concentration of 10 g Eq/10 6 g or less. 

[Detailed Explanation of the Invention] 

[0001] 

[Field of Application] The present invention 
pertains to a polyester monofilament suitable for use in 
fine-mesh canvas that has excellent hydrolysis resistance 
and flex-abrasion resistance. 

[0002] 

[Prior Art] Polyethylene terephthalate has 
excellent qualities like strength, chemical resistance, 
thermal resistance, electrolysis, and electrical insulation 
properties. Monofilament that is utilized especially in 
papermaking even in industrial applications is mechanically 
woven into canvas cloth, and requires high hydrolysis 
resistance and flex-abrasion resistance for use as belts 
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that are continuously moving while the manufactured wet 
paper sheet is press fixed and dried on a drying cylinder. 

[0003] Methods that decrease the terminal carboxyl 
group concentration of polyester are commonly known as 
methods that improve the hydrolysis resistance of 
polyethylene terephthalate, and methods have been proposed 
that add epoxy compounds (i.e., Japanese Koho Patent No. 
S44027911, Japanese Kokai Patent No. S54006051) , as well as 
methods that add carboximide compounds (i.e., Japanese Koho 
Patent No. H01015604, Japanese Kokai Patent No. H03104919) , 
and methods that add carboximide compounds and fluorine 
compounds (Japanese Kokai Patent No. H0414 92 68) . According 
to those methods, there are problems with the extent of the 
improvement to hydrolysis resistance and the flex-abrasion 
resistance being inadequate. 

[0004] On the other hand, methods that add metal 
powder (Japanese Kokai Patent No. H03076813) , methods that 
coat the monofilament surface with silicon compounds 
(Japanese Kokai Patent No. H03249273, Japanese Kokai Patent 
No. H03269169) , and methods with polyester and nylon 
sheath-core type compound threads (Japanese Kokai Patent No. 
H02145894) have been proposed as methods that improve the 
flex-abrasion resistance. According to those methods, 
there are problems with sections rubbing off that are in 
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contact with a belt like a roller surface if the extent of 
improvement for the flex-abrasion resistance and hydrolysis 
resistance are inadequate. 

[0005] Further, a method that adds fluorine resins 
of grain sizes of 50 [mu]m or less (Japanese Kokai Patent 
No. S54124 055) has been proposed as a method that imparts 
slippage to polyester. According to this method, there is 
the problem that the extent of the slippage improvement for 
the f lex-abrasion resistance is inadequate when there is a 
small diameter monofilament. 

[0006] 

[Problems to be Solved by the Invention] The 
present invention offers a polyester monofilament with 
excellent hydrolysis resistance and flex-abrasion 
resistance . 

[0007] 

[Means for Solving the Problems] The present 
invention is a polyester monofilament that is comprised of 
a composition that includes 0.1-10 weight% for the total of 
polytetraf luoroethylene resin (PTFE) powder with a maximum 
grain size of 5 [mu] m or less and average grain size of 1 
[mu]m for polyethylene terephthalate (PET) of limiting 
viscosity 0.6 or more and terminal carboxyl group 
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concentration of 10 g Eq/10 6 g or less as the essentials for 
solving the above-mentioned problems. 

[0008] Below, the present invention is explained in 
detail. Homopolymers are desirable as PET in the present 
invention and copolymerization components can also be 
included within a scope that does not compromise the 
effects of the present invention. [Copolymerization 
components] like isophthalic acid, succinic acid, adipic 
acid, suberic acid, dodecane diacid, azelaic acid, sebacic 
acid, 1,3 propane diol, 1,4 -butane diol, 1,6-hexane diol, 
hydroxynone, 4 , 4 ' -dihydroxydiphenyl , bisphenol A, 1,4- 
naphthalene dicarbonic acid, 2, 4 -naphthalene dicarbonic 
acid, 2 , 6-naphthalene dicarbonic acid, 4 , 4 ' -diphenyl 
dicarbonic acid, diphenoxy ethane dicarbonic acid, 3- 
hydroxy propanoic acid, 4-hydroxy butanoic acid, [epsilon] - 
carpolactone, 4-hydroxy benzoic acid, 2-hydroxy-6-napthoic 
acid can be included can be included as concrete examples 
of copolymerization components. Further, copolymerization 
is also desirable with unsaturated dicarbonic acids, 
unsaturated diols and monomer components with 3 or more 
functional [groups] that have a structure capable of 
molecular bridging, and various additives and the like can 
also be included. 
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[0009] A monofilament of the present invention is 
constructed by a PET with a limiting viscosity of 0.6 or 
more, desirably, 0.7-0.9 and a terminal carboxyl group 
concentration of 10 g Eq/10 6 g or less, desirably, 5 g 
Eq/10 6 g or less. The mechanical properties, such as 
tensile strength, are inferior when the limiting viscosity 
is less than 0.6, which is undesirable. Further, the 
hydrolysis resistance is inadequate when the terminal 
carboxyl group concentration exceeds 10 g Eq/l0 6 g. 

[0010] For a terminal carboxyl group concentration 
of 10 gEq/10 6 g or less, terminal carboxyl group blocking 
agents of [compounds] like carbodiimide compounds such as 2, 
6, 2', 6 ' -tetraisoproppyl diphenyl carbodiimide (TPC) and 
epoxy compound like phenyl glycydyl ether can be added when 
necessary for an arbitrary process preceding a melt 
spinning process. For example, using PET of terminal 
carboxyl group concentration of 20 g Eq/10 6 g or less and 
adding 0.1-3.0 weight% of PET for TPC is also desirable 
when melt spinning using an extruder. 

[0011] Further, including PTFE powder with a 

maximum grain size of 5 [mu] m or less and an average grain 
size of 1 [mu]m or less and including 0.1-10 weight% for * 
the entirety is necessary for a monofilament of the present 
invention. There are problems like filter packing being 
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generated during spinning when the maximum diameter of the 
PTFE powder exceeds 5 [mu]m, and when the average grain 
size exceeds 1 [mu]m, 

/3 

and breakage often occurs, which are undesirable. Further, 
the flex-abrasion resistance improvement effects are 
inadequate when the PTFE powder content is less than 0,1 
weight %, and the mechanical properties, such as tensile 
strength, are inferior when exceeding 10 weight%, which are 
undesirable . 

[0012] PTFE powder can also.be compounded in 
polyester by arbitrary steps from polymerization to the 
spinning process and by blending as a master chip at the 
time of spinning. 

[0013] 

[Utilization] Monofilaments of the present invention 
have excellent hydrolysis resistance due to a low terminal 
carboxyl group concentration, and excellent flex-abrasion 
resistance due to containing fine powder of PTFE with 
excellent slippage . 

[0014] 

[Examples] Following, the present invention is 

concretely explained by examples. 
(1) Limiting Viscosity [nu] 
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[Limiting viscosity] was determined by dissolving 
phenol and ethane tetrachloride as an equal weight solvent 
and the solution viscosity was determined at a temperature 
of 20°C. 

(2) Tensile Strength 

An Orientech Company manufactured Tensilon UTM-4-100 
model was used and measurement was at sample length 10 cm, 
tensile strength 10 cm/minute. 

(3) Hydrolysis Resistance 

The "nu" and tensile strength were measured for a 
sample that was processed for 15 days by saturating with 
steam at 13 0 °C in an autoclave, and were evaluated by 
comparing with the values prior to processing. (The post- 
processing values were [considered] a success at 70% or 
more of the pre-processing processing.) 

(4) Flex-Abrasion Resistance 

A 0.2 g/d load was placed on a monofilament and the 
number of revolutions until the filament broke was 
determined by a friction test apparatus that is used by JIS 
L 1095 7.10.2B regulations, and testing was performed under 
the conditions of rubbing rate: 60 revolutions/minute, 
rubbing angle: 110 degrees, reciprocating distance: 2.5 cm, 
sample length: 2 0 cm, friction member; diameter 1.0 mm hard 
steel. (A success at 6000 revolutions or more.) 
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[0015] Example 1 

A terephthalic acid and ethylene glycol slurry in a 
mole ratio of 1/1.6 was continuously supplied to an 
esterif ication reaction can with bis- ( [beta] -hydroxy ethyl) 
terephthalate and its low grade polymer (BHET) present, and 
an esterif ication reaction was performed under the 
conditions of a temperature of 250 °C / a pressure of 0.05 
kg/cm 2 and a residence time of 8 hours, and BHET was 
continuously obtained at an esterif ication rate of 95%. 50 
kg of this BHET was transferred to a polymerization tank, 
heated to 280 °C, and, as a melt, with antimony trioxide at 
2 X 10" 4 moles per 1 mole as a catalyst, an acidic component 
was constructed with polyester and an ethylene glycol 
slurry with 30 weight% of PTFE powder (Kitamura Co. 
manufactured KTL-500F) with an average grain size of 0.3 
[mu]m and a maximum grain size of 2 [mu]m was added in a 
quantity such that the quantity of PTFE became 5 weight% of 
the produced polyester composition. Afterward, pressure 
was gradually decreased and a 2.5 hour condensation 
polymerization reaction was performed under a final 
decreased pressure of 0.1 Torr at 280 °C, and a polyester 
chip of [nu] 0.68 was obtained. By solid phase 
polymerization of this chip at 180 °C under decreased 
pressure, a solid phase polymer polyester chip with [nu] 
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0.85 and a terminal carboxyl group concentration of 15.0 g 
Eq/10 6 g was obtained. TPC at 2 weight% was added to the 
obtained polyester chip and supplied to an extruder type 
melt spinning apparatus, was spun at a rate of 33 m/minute 
and a temperature of 310°C using an aperture of 2.4 mm, a 

( 

spinneret of hole number 6 (diameter 90 mm) , was quenched 
in a 80 °C water bath, and an undrawn thread was obtained by 
6 [times] dividing and rolling. A monofilament with a 
diameter of 0.4 mm was obtained by stretching the obtained 
undrawn thread to 5.7-fold and heat processing at 295 °C. 
[0016] Examples 2-7 

Other than changing the diameter and added amount of 
PTFE powder in Example 1 as shown in Table 1, execution was 
identical to Example 1. 

[0017] Examples 8-9 

Other than changing the added amount of TPC in Example 
1 as shown in Table 1, execution was identical to Example 1. 
[0018] Example 10 

Other than using phenyl glycidyl instead of TPC in 
Example 1 as shown in Table 1, execution was identical to 
Example 1. 

[0019] Example 11 

Other than using PET with [nu] of 0.65 in Example 1, 
execution was identical to Example 1. 
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[0020] Comparative Examples 1-4 

Other than changing the PTFE grain sizes and added 
amount in Example 1 as shown in Table 1, execution was 
identical to Example 1. 

[0021] Comparative Example 5 

Other than changing the added amount of TPC in Example 
1 as shown in Table 1, execution was identical to Example 1. 
[0022] Comparative Example 6 

Other than the use of PET with a [nu] of 0.55 in 
Example 1, execution is identical to Example 1. 

[0023] The effects when determining the hydrolysis 
resistance and flex-abrasion resistance for a monofilament 
that is obtained by the above-mentioned examples and 
comparative examples are shown in Table 1. 

[0024] 

[Table 1] 
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Notes: (1) -COOH represents the monofilament terminal 
carboxyl group concentration (unit g Eq/106 g) .• 

(2) Phenylglycidyl ether was used instead of TPC in 

Example (11) . 
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[0025] 

[Effects of the Invention] According to the present 
invention, a polyester monofilament can be offered that is 
desirable for papermaking canvas -use with excellent 
hydrolysis resistance and flex-abrasion resistance. 
Further, a monofilament of the present invention can be 
manufactured with desirable workability. 
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